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Femoral fractures in cats are common and are usually treated using pins and wires, lag 
screws, intramedullary pins, as well as interlocking pins and plates. Among femur frac- 
tures, supracondylar femur fractures have an important place, and both proximal and 
distal femur fractures are more difficult than diaphyseal fractures. This study, which was 
conducted on 55 cats with the distal femur and supracondylar fractures, aimed to retro- 
spectively evaluate the results of three different methods used traditionally. These meth- 
ods were Rush pinning, cross pinning, and locked anatomic plates. Despite the disadvan- 
tages of each of the techniques, no problem was found in the application of either of them. 
No complications, including pin migration or plate and screw related complications, were 
encountered in the postoperative period. Functional improvement was achieved in all 
cats. As a result, it can be said that the method to be used in supracondylar fractures in cats 
varies according to the surgeon's preference and the orthopedic materials in his or her in- 
ventory. However, the anatomical locking plates may be preferred due to their advantages, 
such as not using bandages and starting to use the limb in the early postoperative period. 
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Introduction [a 


moral fractures in cats are common due to 

traumatic causes, such as falling from height 
and traffic accidents and constitute 20%-26% of total 
fractures [1-3]. According to the Salter-Harris clas- 
sification, distal femur fractures are classified as me- 
taphyseal, physeal, or epiphyseal in cats that are not 
yet fully grown, whereas distal metaphyseal fractures 
are defined as supracondylar fractures in adult cats 
[1, 3, 4]. Supracondylar fracture is one of the most 
common types in dogs and cats. Important factors 
affecting the treatment of distal femur fractures can 
be listed as correct surgical approach, minimal dis- 
section, preservation of soft tissue and fracture line, 
anatomic reduction, adequate stabilization, appro- 
priate material selection, and effective postoperative 
care [1, 4-7]. 

In any treatment method chosen, the desired 
goal is functional recovery by providing rapid bone 
healing. Distal femoral fractures in cats are success- 
fully treated with pin application techniques (e.g., pin 
and wires, Rush pins, intramedullary threaded pins, 
interlocking pins, and cross pin) and plate osteosyn- 
thesis techniques [1, 8-12]. The aim of this study was 
to retrospectively compare different pin applications, 
such as Rush pin and cross-pin, and locked L plate 
osteosynthesis in supracondylar femoral fractures, 
which are common in cats. 


Results M 


In the cases investigated in the current study, 
fracture occurred due to falling from height in 26 
cases, traffic accident in 19 cases, crash in 3 cases, and 
unknown reason in 7 cases. Cats with other fractures, 
diaphragmatic hernia, or head trauma were not in- 
cluded in the study. In terms of the technique used, 
the cases were randomly distributed, and 20 cats were 
treated with the first method (rush pin, Figure 1), 17 
cats with the second method (cross rush pin, Figure 
2), and 18 cats with the third method (locking L plate, 
Figures 3 and 4). 

It was determined that none of the cases had ad- 
verse problems during the operation and the treat- 
ment was completed without any problems. Cats who 
underwent plate osteosynthesis started walking with- 
in 3 days, while the functional recovery was achieved 
in all cats within 3 weeks postoperatively. There was 
atrophy, albeit very little, since the movement was 
limited in the bandaged cats. However, this situation 
resolved spontaneously when the cat started to use the 
relevant extremity. No serious complications, such as 
pin migration or plate- and screw-related complica- 
tions were encountered in the postoperative period. 
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Figure 1. 
An example of Rush pin implementation 


Figure 2. 
An example of a cross pin application 


Figure 3. 
A case with a locked anatomic L plate 


Figure 4. 
A case with a locked anatomical cane plate 


Discussion [as 


Femoral fractures are common problems in cats 
and dogs, with supracondylar femur fractures having 
special clinical importance. The etiology is mostly 
a trauma, such as a traffic accident or falling from a 
height. Since cats have a lower body weight than dogs, 
post-operative care conditions are relatively easier. 
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However, the treatment options planned for supra- 
condylar femur fractures in cats are very similar to 
those in dogs. Among these, cross rush pin applica- 
tion, cross pin technique, and anatomical plate os- 
teosynthesis technique are widely used [1, 5, 9]. The 
present study aimed to retrospectively evaluate differ- 
ent treatment options, namely Rush pin application, 
cross-pin application, and locked L plate osteosynthe- 
sis for supracondylar femur fractures in cats. 

Although some methods, such as intramedullary 
pinning or interlocking nailing techniques are widely 
used in femur fractures, it is known that intramed- 
ullary nails are insufficient for fixation compared to 
the femoral body for distal femur fractures, especially 
supracondylar fractures [1, 5, 9, 13-18]. Therefore, in 
contrast to retrograde pinning in supracondylar frac- 
tures, cross Rush pin application is preferred to the 
femoral medullary canal from the distal of the condyle, 
which is exposed by cutting the joint capsule. In addi- 
tion, the fixation technique has become widespread 
in recent years by sending a Kirschner wire crosswise 
from the lateral and medial condyles to the femoral 
medulla. It is necessary to open the joint capsule both 
for rush nails and for the use of the cross pinning tech- 
nique. In addition, in these two methods, it is difficult 
to maintain the immobility of the extremity, especially 
in hyperactive cats, to provide adequate immobiliza- 
tion in the postoperative period [1, 5]. We think that 
the bandage applied to prevent pin migration may 
cause some complications. Sometimes atrophy may 
develop in the extremity muscles after bandage usage. 
Despite these described disadvantages, Rush pin and 
cross pin techniques also have some advantages, in- 
cluding being easy to apply and being economical. The 
approaches to the condyles are very similar in Rush 
pin and cross pin. In the intraoperative process, there 
is almost no joint damage. However, extremity move- 
ments should be limited against pin migration in the 
postoperative period. 

Recently, the number and variety of plaques used 
in veterinary orthopedics have increased with tech- 
nological developments. With the widespread use of 
locking plates, the usage of shaped anatomical plates, 
such as T plate, L plate, and C plate became easier. 
Among these, the use of a locked L plate is extremely 
easy, especially for supracondylar femur fractures [4, 
5, 9-11]. In addition, the use of locking plates, which 
allow animals to walk immediately after the operation, 
eliminates the need for bandages in the postoperative 
period. This is important to avoid bandage-related 
complications [9-11]. In our study, no complications 
related to the plate or screw were observed in the cats 
to which the plate was applied. Since bandages were 
not applied to these cats, they started to use the rele- 
vant extremity immediately after the surgery. 


Supracondylar femur fractures in cats 


According to the data obtained from this study, 
it can be said that the Rush pin technique, cross pin 
technique, and locking plate are sufficient for fracture 
stabilization in supracondylar femur fractures in cats. 
Each technique has advantages as well as disadvantag- 
es. We observed in our study that bandage restricts the 
comfort of cats in the postoperative period rather than 
the success of the preferred method. As a result, the 
method to be used in supracondylar fractures in cats 
might vary based on the type of fracture, the surgeon's 
preference, and the available orthopedic materials 
in the inventory. However, the use of an anatomical 
locking plate may be preferred due to its advantages, 
including not using postoperative bandages and start- 
ing to use the limbs in the early postoperative period. 
Although these plates may provide more stability, they 
are more expensive than other methods, and the left- 
side and right-side plates should be available. In addi- 
tion, caution should be exercised in the use of plaques 
in young cats before growth plates close. 


Materials and Methods (IQ) 


In this study, 55 cats with supracondylar or distal femur 
fractures were selected out of the patients who presented to the 
Department of Surgery, Faculty of Veterinary Medicine, Dicle 
University, during 2019-2022 with the complaint of hind limb 
lameness. Cats (n = 55) included in the study were of different 
breeds (26 mixed breeds, 9 tabby breed cats, 5 Persian cats, 7 Van 
cats, 3 Ankara cats, 3 British, and 2 Siamese), different genders (32 
female and 23 male), with the mean + standard deviation age of 
14.78 + 5.80 months and mean + standard deviation body weight 
of 3.18 + 0.93 kg. Surgery was planned after the fracture was con- 
firmed based on the physical and radiological examinations. 

All operations were performed under general anesthesia. 
Each animal was administered 1 mg/kg IV xylazine for premed- 
ication and 15 mg/kg IV ketamine for anesthesia. Moreover, for 
multimodal analgesia during operation, a combination of 12 mg 
ketamine + 4.8 mg butorphanol + 40 ug medetomidine in 100 ml 
saline was given IV as 5ml/kg/h. After each animal in the study 
was placed in the lateral recumbency, routine preparations for the 
operation were made and the area was limited with sterile covers. 
A lateral parapatellar skin incision was made to the fracture line 
for an appropriate surgical approach. Subcutaneous tissues were 
dissected and the capsular incision was made. The fracture line 
was exposed by pulling the patella and patellar ligament medially. 
Next, the stifle joint was reached and the condyles were exposed. 
After this stage, three different methods were followed. 

In the first method (n = 20), Rush pins sent over the side face 
of the medial and lateral condyles were placed in the proximal fe- 
mur medulla (Figure 1). In the second method (n = 17), two pins, 
which were sent in a similar way to the Rush pin technique, were 
diagonally based on the proximal femoral cortex (Figure 2). In the 
third method (n=18), a locking L plate was placed craniolaterally 
to the femur (Figures 3 and 4). The area was routinely closed after 
the patella was brought to its normal position. 

All animals using the first and second methods were protected 
with a bandage for 10 days postoperatively. A postoperative ban- 
dage was not applied in cats with plaque. Amoxicillin clavulanic 
acid at a dose of 12.5 mg/kg IM was injected for 5 days. In addi- 
tion, 0.2 mg/kg IM meloxicam was used for 3 days. All cases were 
followed up clinically and radiologically with 1-week intervals 
postoperatively until functional recovery and callus formation 
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Table 1. 
Thermal environmental parameters of the experimental site in the hot-dry season 


15 mixed 6 

Oo abby 2 

ah 2 Persian 1 

1 Van 1 

7 mixed 2 

Second method 4 tabby 3 
(Cross pinning) 

n=17 3 Van 1 

3 Ankara 1 

4 mixed 2 

3 tabby 1 

nae a = 3 Persian 0 

n=18 3 Van 1 

3 British 1 

2 Siamese 1 


2 


1 


Bandage-related atrophy or poor 
Bandage used circulation may be seen. Enough 
for good stabilization. 


Bandage-related atrophy or poor 
circulation may be seen. It can 

Bandage used be applied more easily than Rush 
pinning. Enough for good stabili- 
zation. 


A more comfortable postoper- 
ative process. Enough for good 
stabilization. It is a great advan- 
tage to not have bandages and to 
start walking immediately the day 
after the operation. May be more 
expensive than other techniques 
and requires experience. 


No bandage 


* Humerus, radius-ulna, tibia, and distal fractures were ignored in the animals included in the study. However, cats with vertebral and pelvic fractures 


requiring surgery were 


excluded from the study. 


** All of the cases had a distal fracture of the femur and there was no second fracture of the same femur. 


was completed. In animals with Rush pins and cross pins, these 
pins were removed by the decision of either the veterinarian or the 
owner of the patient due to concerns that they would disrupt bone 
growth and cause irritation. 
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